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(57)Abstract: 

PROBLEM TO BE SOLVED- To allow a portable 
telephone to have a new function to expand usefulness, 
more specifically, new information display and 
processing functions such as games, control, or mutual 
communication by detecting acceleration or angular 
velocity, displaying the output, or using the output. 
SOLUTION: The portable telephone with motion sensors 
is provided with an acceleration sensor and/or an 
\ j^angular velocity sensor, and a switch means for 

controlling the operation, and at the same time has a 
display function for displaying output data including the 
size and direction of acceleration or angular velocity that 
is detected by the acceleration sensor or the angular 
velocity sensor. 
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CLAIMS 



[Claim(s)] 

[Claim l] The portable telephone with a movement sensor characterized by having the display 
function which displays the data of the output about the acceleration or angular velocity which 
said acceleration sensor or the angular-velocity sensor detected as the acceleration sensor and/or 
the angular-velocity sensor while carrying the switching means which controls actuation of that 
(grade). 

[Claim 2] The portable telephone with a movement sensor of claim 1 characterized by the output 
of said acceleration or angular velocity turning into a part of control input which controls the 
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function which a portable telephone holds. 

[Claim 3] Claim 1 characterized by having the function which displays the data of transmission 
and the output received and received for the data of the output of said acceleration or angular 
velocity thru/or one portable telephone with a movement sensor of 2. 

[Claim 4] The data of the output of said acceleration or angular velocity are claim 1 characterized 
by what is displayed on the display which displays the function which a portable telephone holds 
thru/or one portable telephone with a movement sensor of 3. 

[Claim 5] Claim 1 characterized by having the display function which performs a predetermined 

display when at least one of the outputs of said acceleration or angular velocity exceeds the value 

defined beforehand thru/or one portable telephone with a movement sensor of 4. 

[Claim 6] Claim 1 characterized by having the function which memorizes and displays at least 

one maximum of the output within the predetermined period of said acceleration or angular 

velocity thru/or 5 are a portable telephone with a movement sensor either. 

[Claim 7] Claim 1 characterized by having the display function which displays the time 

quadrature value about at least one of the outputs of said acceleration or angular velocity thru/or 

one portable telephone with a movement sensor of 6. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of expanding the function of a 
portable telephone. Moreover, it is related with the applied technology of the movement sensor 
which measures acceleration or angular velocity. 
[0002] 

[Description of the Prior Art] The spread of portable telephones is remarkable, and the function 
to hold is also becoming altitude increasingly in recent years, however - if relation by the man is 
seen - a user -- an acoustic sense -- transmission and reception — although a display is checked 
with the talk and vision and actuation carries out switch groups, such as a carbon button, 
tactually, the active user of telephone and telephone are maintaining the posture, as it is in the 
physical relationship of about 1 law. That is, local, a little big movement (for example, an arm is 
shaken) of a user's body was conventionally unrelated to the portable telephone. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the degree of the spread is considered as 
that a portable telephone is electronic equipment which can be operated single hand, and the 
posture at the time of actuation being fixed, it will be thought that the conventional technique 
has not employed efficiently the possibility of having enough, yet. That is, if the function to make 
a portable telephone detect movement of the conventionally unrelated user is added and this is 
utilized, the portable telephone will be able to be used as a much more useful portable electronic 
device. 

[0004] The purpose of this invention is giving a new function to a portable telephone and 
expanding usefulness to it. It is offering grant or the configuration of the portable telephone 
which it may make as gives the function of a game, control, or a new information display like 
two-way communication and processing using the output further, and can give the higher utility 
value as information machines and equipment or an information terminal equipment for the 
function which detects acceleration or angular velocity to a portable telephone, and displays the 
output in more detail. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the portable 
telephone with a movement sensor of this invention is equipped with the following description, 
(l) It had the display function which displays the data of the output about the acceleration or 
angular velocity which said acceleration sensor or the angular- velocity sensor detected as the 
acceleration sensor and/or the angular- velocity sensor while carrying the switching means which 
controls actuation of that (grade). 

[0006] The portable telephone with a movement sensor of this invention may be further equipped 
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with at least one of the following descriptions. 

(2) Become a part of control input by which the output of said acceleration or angular velocity 
controls the function which a portable telephone holds. 

[0007] (3) Have the function which displays the data of transmission and the output received and 
received for the data of the output of said acceleration or angular velocity. 

[0008] (4) The data of the output of said acceleration or angular velocity should be displayed on 
the display which displays the function which a portable telephone holds. 

[0009] (5) When at least one of the outputs of said acceleration or angular velocity exceeded the 
value defined beforehand, it had the display function which performs a predetermined display. 
[0010] (6) It had the function which memorizes and displays at least one maximum of the output 
within the predetermined period of said acceleration or angular velocity. 

[0011] (7) It had the display function which displays the time quadrature value about at least 

one of the outputs of said acceleration or angular velocity. 

[0012] 

[Embodiment of the Invention] Drawing 1 (a), (b), and (c) are the front views or partial front 
views of a portable telephone which are the gestalt of the operation of this invention which gave 
the display gestalt of different movement, respectively. Moreover, (d) expresses six components of 
movement common to each of other drawing using an axis of coordinates, omega expresses 
angular velocity, (a) In drawing, the portable telephone with which 1 went into the case, and 2 
are the actuation switch groups of a large number arranged on the front face and side face. 3 is 
displays, such as liquid crystal, and displays telephone information, such as the telephone 
number which telephone usually received for which a message or transmitted, a partner's name, 
and correspondence. It is a movement sensor, and 10 is the angular-velocity sensor dedicated to 
the flat package, and an acceleration sensor, and it is mounted in the circuit board inside a 
portable telephone 1 (not shown), and it can detect a total of 5 of linear acceleration 3 component 
in movement to three directions (it illustrates to .(d)) where portable telephone 1 the very thing 
intersects perpendicularly, and the angular acceleration 2 of rotation of the circumference of each 
of that shaft thru/or three components thru/or 6 components. A user usually gives movement of 
this airframe. 

[0013] Although it does not illustrate since the internal structure of a sensor has a proposal by 
much patent application, if an example is given, a movement sensor will be a disc-like oscillating 
object which has the mass deflected in one side (Z shaft orientations) of a plate surface, and an 
acceleration sensor is used without vibrating this oscillating object, and detects deformation of 
the direction of 3 shafts Gt is the Z-axis at right angles to X, a Y-axis, and a plate surface in a 
plate surface) of the disk by the inertial force which acts on mass in piezo- electricity. The 
angular- velocity sensor makes Z shaft orientations excite this oscillating object, and uses the 
biaxial sensor which detects deformation of the disk by the Coriolis force generated in the case of 
rotation of the circumference of the X-axis or a Y-axis in piezo -electricity. 

[0014] The display 3 of drawing 1 (a) shows the acceleration component of 3 shaft orientations. 
The X-axis of the longitudinal direction of a portable telephone 1, the Y-axis of the direction of a 
major axis, and the Z-axis perpendicular to the screen are displayed on the display screen (the 
Z-axis is shown in perspective view using the inclined straight line), and the magnitude of each 
measured component is expressed to it as the die length of the thick wire which laps with each 
shaft from Zero O. In order to change a display to angular velocity or to return to an acceleration 
display again after that, one of the switch groups 2 (for example, thing in the side face of an 
airframe) is operated. 

[0015] The display 3 of drawing 1 (b) consists of display 3a which was compared with the display 
3 which is the liquid crystal display section which mainly displays telephone information in X 
and the direction of Y along with two sides on the outside and which is an LED display only for 
movement displays. X of acceleration or angular velocity and the magnitude of Y component are 
displayed in the lighting number or the lighting location of LED of each shaft orientations, and 
the positive/negative of the direction of a vector is made to judge by lighting of LED (good [ to 
change the luminescent color with others ]), existence of flashing, etc. which are the outermost (a 
right end and upper hmit) sign display device 34. Z component is displayed using a part of lower 
side approach of a display 3, the center of a straight line 31 is set to 0, and the location of the 
sunspot 32 displayed on one of the right and left shows magnitude and a direction. In addition, 
the mark 33 expresses that the generated acceleration was larger than it, when the magnitude of 
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the acceleration Z component defined beforehand is shown and a sunspot 32 is in the outside. 
[0016] Drawing 1 (c) has illustrated the display gestalt of further others. The display 3 shows the 
direction and magnitude of three components of acceleration instead of the eliminated 
telephone -related display using three steps of lower parts in the left half of a screen in the arrow 
head and the figure (scale factor on the basis of gravitational acceleration). Moreover, the 
arrow-head graphic form and figure (angle of rotation between per second) showing a hand of cut 
show three components of angular velocity using three steps of lower parts in the right half of a 
screen. The upper case (part surrounded by the thin frame) of a screen shows the magnitude of 
the compounded acceleration and angular velocity, and a near direction. Thus, all required 
movement information can be displayed collectively. 

[0017] Drawing 2 is the block diagram of the internal circuitry in an example of the gestalt of 
operation of the portable telephone of this invention. Many things are included although the 
function except drawing 1 having described is also a fundamental form. 4 supplies the data for a 
display to the status signal creation holding circuit 9 which actuation of the buzzer 6 which 
performs an arrival-of- the -mail notice etc., a telephone transmitter 7, and earphone 8 grade is 
controlled [ holding circuit ], and makes a variety of alphabetic character and digital display 
perform to an indicating equipment 3, while a transceiver circuit and 5 have the almost existing 
function in a telephone circuit and actuation is prescribed by the switch group 2. Moreover, the 
switch group 2 has regulated not only telephone relation but actuation of all movement-related 
functional circuits (that by which the signal line is not illustrated is also included). 
[0018] 10 is a movement sensor, 11 is an excitation detector, a sensor oscillating object is excited 
(in the case of an angular* velocity sensor), and acceleration or angular velocity is detected, and 
the data of those detection results are outputted. the output -- the communications control circuit 
12 - itself - or one of the movement data which the communications partner sent and the 
transceiver circuit 4 received is chosen, and it is outputted to each circuit after the next step. In 
the level judging circuit 13, it is judged whether the detected movement data exceeded the value 
defined beforehand. It is effective when outputting the signal for control, if a movement output 
exceeds this threshold. The peak price (for example, maximum acceleration output at the time of 
shaking strongly the arm which grasped the portable telephone) within the trial period which is 
the maximum hold circuit 14 is memorized. This is used for evaluation of an athletic ability. 
[0019] When you are going to make it control the control signal creation circuit 15 by actuation of 
clamping an arm swing and an airframe on other objects lightly quickly ** [ according to / for 
ON-OFF of the power source of a telephone function, a part of functions, etc. / a push button ], it 
is a circuit which creates the output for control replaced with a push button output from 
detection outputs, such as acceleration, and controls a telephone circuit 5. Moreover, the 
controlled system of this circuit may be not only a telephone function but all the movements 
data -processing circuit (he is included). 

[0020] The time interval measurement circuit 16 has the function which measures the elapsed 
time from a reference point with time amount to a certain specifying point under movement. 
This circuit tames a buzzer 6 to the moment of suddenness. A short time interval until a swing 
and its acceleration reach [ a user ] a predetermined value in an arm in response to it from the 
time of this singing is measured. Probably evaluation of a user's reflective power force will be 
attained by this, and the check of condition will also be possible. Or the game which competes for 
the reaction rate of a communications partner and reflexes also becomes possible. 
[0021] The time quadrature circuits 17 and 18 have the function to integrate with the data of 
acceleration or angular velocity and to calculate data, such as a rate (therefore, user) of an 
airframe, distance, and an angle of rotation. In addition, as the signal line illustrated, the output 
of each circuit from the excitation detector 11 to the time quadrature circuit 18 is inputted into 
the status signal creation holding circuit 9, respectively, is changed into a respectively suitable 
symbol and a respectively suitable figure, or a graphic form, and is displayed on a display 3 (or 
3a). 

[0022] Although illustrated about the fundamental function of this invention according to the 
gestalt of operation shown in drawing 1 and drawing 2 above, this invention is not limited by 
these from the first. For example, the class (for example, only the direction where specification 
was limited is measured), art (not a component but weighting by a certain scale is given, and a 
synthetic indication is given), or the evaluation approach (although evaluation of a user's 
reflexes was illustrated in the gestalt of implementation as stated above) of movement data 
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Conversely, the prolonged maintenance capacity of the quiescent state in the space which does 
not have support in an arm etc. can also be tested. A display gestalt (the shock of the color and 
the airframe to which a graphic form and its area are changed is used), A display location (for 
example, a large screen product is obtained using the rear face of an airframe case, and the LED 
luminescence display which makes a translucent airframe case penetrate), The information 
machines and equipment refined still further are realizable by pursuing control application Gt 
including operating the software of a game and others by movement), organic association with 
sound or a sound signal, and change of by what kind of approach to give movement further to a 
portable telephone. 

[0023] Moreover, other examples of application of this invention are described. For example, the 
user of a disease attaches cellular-phone telephone to the body, and transmits the movement 
data of the acceleration and angular velocity to a nurse's station etc. from the sickbed the 
rehabilitation center from a house, or under hospitalization. Moreover, telephone can be moved 
and the signal which took beforehand and was decided can also be sent. When a patient is not 
interviewed, but ** has also grasped the movement condition, and counseling is also completed 
by the telephone and abnormalities are in movement data, it can deal with a receiving side 
without delay (for example, the quiescent state continued for a long time, or there was movement 
which is too rapid conversely). 

[0024] moreover, since transmission of movement data is also possible in the transmission using 
voice or a push button signal, it is independent about movement data - it is -- one sort of codes 
can also be sent combining other signals. For example, the key of a house can be opened when a 
certain specific arm swing movement (it is 3 times about rotation of the circumference of the 
Y-axis which gives the angular velocity of [the following [ or ]] more than the level that has 
continued the acceleration more than the level in for example, X shaft orientations 5 times) is 
performed transmitting towards a home security system. 

[0025] The code by this movement is not fixed, either and it is also easy also a code to make it 
complicate to change the count of movement according to the figure of the push button operated 
to coincidence etc., and to make a third person's voyeurism difficult. Thus, the application range 
of this invention is very wide. Moreover, in transmission to the others, not raw acceleration and 
angular velocity but the information which processed them is sufficient as movement data, and, 
of course, it may be further combined with a sound signal, the signal by button grabbing, etc. 
[0026] 

[Effect of the Invention] (l) By having added the movement detection function to the portable 
telephone which is the small device carried by many people, the information processing function 
about movement which people perform was able to be given, and the usefulness and application 
possibility of a portable telephone were able to be expanded. 

[0027] (2) Moreover, when the function which controls cellular-phone telephone by movement is 
added, a part of control operation is more sensuously gentle, and it is simplified, and usefulness 
can be increased. 

(3) Moreover, when the alternate communications facility of movement information is added, it 
becomes possible to hold a mutual comparison, a game, etc. of movement of the user of a cellular 
phone, to notify the others of a movement situation, or to transmit the movement itself as a 
signal or data. 

(4) Moreover, a function can be made to increase, when a functional display and movement 
display of telephone are made to be performed on a common display, without making excessive 
the volume of a portable telephone, and complexity of an internal device. 

[0028] (5) Moreover, when a user's momentum is beyond a predetermined value and functional 
control of a portable telephone is made to be performed, it is effective in the ability to know easily 
whether momentum had reached the level. 

(6) Moreover, when the maximum of a user's momentum is held and displayed, it is effective in 
the information about a user's athletic ability etc. being acquired easily. 

(7) It integrates with acceleration and angular velocity, and when information, such as a rate, 
distance, and angle of rotation, is acquired and it is made to display, the usefulness of a portable 
telephone can be increased further. 
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[Brief Description of the Drawings] 

[Drawing l] Each of (a), (b), and (c) is the front views or partial front views of a gestalt of this 
invention, and shows the example of a display gestalt different, respectively. [ of operation of a 
portable telephone ] Moreover, (d) is system of coordinates which show the component of the 
direction of .movement. 

[Drawing 2] It is the block diagram of the internal circuitry in an example of the gestalt of 
operation of the portable telephone of this invention. 
[Description of Notations] 

1 Portable Telephone 

2 Switch Group 

3 3a Display 

31 Straight Line 

32 Sunspot 

33 Mark 

34 Sign Display Device 

4 Transceiver Circuit 

5 Telephone Circuit 

6 Buzzer 

7 Transmission Machine 

8 Earphone 

9 Status Signal Creation Circuit 

10 Movement Sensor 

11 Excitation Detector : » 

12 Electronic Switch 

13 Level Judging Circuit 

14 Maximum Hold Circuit 

15 Control Signal Creation Circuit 

16 Time Interval Measurement Circuit 

17 18 Time quadrature circuit 
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[Procedure revision] 

[Filing Date] February 8, Heisei 17 (2005. 2.8) 

[Procedure amendment l] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

The portable telephone with a movement sensor characterized by having the display function 
which displays the data of the output about the acceleration or angular velocity which said 
acceleration sensor or the angular-velocity sensor detected as the acceleration sensor and/or the 
angular-velocity sensor while carrying the switching means which controls actuation of that 
(grade). 
[Claim 2] 

The portable telephone with a movement sensor of claim 1 characterized by the output of said 
acceleration or angular velocity turning into a part of control input which controls the function 
which a portable telephone holds. 
[Claim 3] 

Claim 1 characterized by having the function which displays the data of transmission and the 
output received and received for the data of the output of said acceleration or angular velocity 
thru/or one portable telephone with a movement sensor of 2. 
[Claim 4] 

The data of the output of said acceleration or angular velocity are claim 1 characterized by what 
is displayed on the display which displays the function which a portable telephone holds thru/or 
one portable telephone with a movement sensor of 3. 
[Claim 5] 

Claim 1 characterized by having the display function which performs a predetermined display 
when at least one of the outputs of said acceleration or angular velocity exceeds the value defined 
beforehand thru/or one portable telephone with a movement sensor of 4. 
[Claim 6] 

Claim 1 characterized by having the function which memorizes and displays at least one 
maximum of the output within the predetermined period of said acceleration or angular velocity 
thru/or 5 are a portable telephone with a movement sensor either. 
[Claim 7] 

Claim 1 characterized by having the display function which displays the time quadrature value 
about at least one of the outputs of said acceleration or angular velocity thru/or one portable 
telephone with a movement sensor of 6. 
[Claim 8] 

The portable telephone with a movement sensor characterized by the output of said acceleration 
or angular velocity turning into a part of control input which controls the function which a 
portable telephone holds while carrying the switching means which controls an acceleration 
sensor and/or an angular- velocity sensor, and actuation of that (grade). 
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[Procedure amendment 2] 
Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[The contents of amendment] 



[The contents ot amenuxucixw . 

V h ats.aon.es aad Ways at least oae °»h. mto 

SSSsSsS-s* 1 

outputs of said acceleration or angular velocity. 

rProcedure amendment 3] 

ZZZent to be Amended] Specification 

tttem(s) to be Amended] 0011 

Cod of Amendment] Modification 

[The contents of amendment] 

^JSSSb- with . movement se ^ char — *JKK2 the function 
Sceleration or angulai : velocity ^ c ^^e switching means which controls an 
which a portable ^^^^VeS sensor, and actuation of that (grade), 
acceleration sensor and/or an angular veioc y 



